The involvement of phosphatidylinositol 3-kinase /Akt signaling in high glucose-induced downregulation of GLUT-1 expression in ARPE cells.
Glucose transporters have been reported to be associated with the development of diabetic retinopathy. Retinal pigment epithelial cells (RPEs) are believed to play an important role in the pathogenesis of diabetic retinopathy. However, the effect of hyperglycemia on glucose transporters in RPEs and the related signal pathways have not yet been elucidated. Therefore, we examined the effect of high glucose on the glucose transporter 1 in ARPEs and the related signal molecules. In the present study, high glucose decreased 2-deoxyglucose uptake in a time (>2 h) and dose dependent manner. In addition, we found that high glucose downregulated the expression of glucose transporter 1 (GLUT-1). The high glucose-induced downregulation of GLUT-1 was blocked by Wortmanin, LY 294002 (PI-3 kinase inhibitors) and Akt (Akt inhibitor). The high glucose increased stimulation of Akt activation in a time dependent manner. We also investigated the upstream regulator of Akt activation. The high glucose-induced phosphorylation of Akt was blocked by bisindolymaleimide I, H-7, staurosporine (protein kinase C [PKC] inhibitors), vitamin C and catalase (antioxidants). In addition, the high glucose-induced downregulation of GLUT-1 was also blocked by PKC inhibitors and antioxidants. Moreover, high glucose increased lipid peroxide formation, which was prevented by PKC inhibitors. In conclusion, high glucose downregulated GLUT-1 by Akt pathway activation mediated by the PKC-oxidative stress signaling pathway in ARPE cells.